ABSTRACT
INTRODUCTION The concepts of Sustainable Development (SD) and Education for Sustainable Development (ESD)
There is a general consensus that human beings and Earth are facing important environmental problems. Many scientists argue that resource scarcity, ecosystem degradation, biodiversity loss and climate change are threatening our modern way of life, and eventually life on Earth (Steffen et al., 2015) . The environmental crisis is increasing poverty and health problems, particularly in a growing population context, with subsequent demands on prosperity and consumption (Heikkurinen and Bonnedahl, 2013) .
The concept of sustainable development emerged as an alternative to help restore the world equilibrium. Among the 70 different definitions compiled (Pezzey, 1997) , we retain a simple definition that became widely quoted worldwide. In the Brundtland Report, the WCED (World Commission for Environment and Development) defines SD as "...development that meets the needs of the present without compromising the ability of future generations to meet their own needs" (1987) . SD was conceptualized as occurring at the intersection of three key aspects (environmental, social and economic), with some authors adding a cultural (Barr, 2014, Knox-Hayes and Hayes, 2014) or a philanthropy dimension (Perrini, 2006, Porter and Kramer, 2006) . The concepts of SD and Education for Sustainable Development (ESD) are deeply related.
The most effective way to achieve SD is by enhancing educational practices (Costache et al., 2015) . The UNECE (United Nations Economic Commission for Europe) Strategy on ESD states that "education, in addition to being a human right, is a prerequisite for achieving sustainable development and an essential tool for good governance, informed decision-making and the promotion of democracy". In 2002, the UN General Assembly declared the DESD -the Decade of Education for Sustainable Development, to take place from 2005 to 2014 and designated UNESCO as the lead agency. The launch of the DESD in 2005 gave the start to 10 years of a global movement towards improving and reorienting education systems to achieve SD.
The role of technical and vocational education and training (TVET) in achieving Sustainable Development
At the end of the DESD, UNESCO released a final report (UNESCO, 2014) to summarize the progress with regard to the DESD goals. Accordingly, several major trends were identified by the United Nations experts regarding ESD during the Decade:1)ESD is an enabler for SD; 2)the engagement of Stakeholders for fostering ESD is crucial; 3)ESD is galvanizing pedagogical innovation; 4)ESD has spread across all levels and areas of education (formal, non-formal, informal, technical and vocation education and training).
The multi stakeholder approach (MSHA) is defined in the UN-DESD final report as a voluntary association between different stakeholders (public and non-public), in which all participants agree to work together to achieve a common purpose or undertake a specific task. Multi-stakeholders action related to ESD applies to all levels of education and occurs in a wide range of settings whether in a formal, non-formal or informal context. Formal education takes place in school, college and university systems and is based on an established curriculum and on approved teaching and assessment methods. Non-formal education is carried out outside the formal system, through other organized learning settings (e.g. Non-Governmental Organizations -NGOs, youth groups, women's associations, zoos and museums, community organizations and adult literacy classes). Informal education results from daily life activities related to work, family or leisure, and is provided within families, community and religious groups, and traditional culture, as well as by news organizations, social media and different forms of entertainment. Training involves organized activity aimed at imparting information and/ or instructions to improve the recipient's performance or to help him or her attain a required level of knowledge or skill.
Technical and vocational education and training (TVET) consists of formal and non-formal learning experiences that are relevant to the world of work. TVET encompasses more than formal TVET at the secondary level in schools, and includes higher skills training, apprenticeships and workplace skills development, small-and medium-sized enterprise needs, and community-level capacities. TVET for SD (Majumdar, 2011) provides not only the technical and scientific skills needed to implement sustainability solutions, but also the understanding and mindsets to propose and implement continuous changes and improvements in business, industry and community practices.
According to UNESCO final report, global drivers for advancing ESD in TVET include: -changes in the physical environment, requiring more technologies and skills for remediation of degraded environments and adaptation to changes in the environment resulting from climate disruption; -progress in international guidelines and government regulations, requiring more capacities for the management of waste, water, energy, building and transportation systems; and -shifts in consumer demand for greener products and services.
It is also important to highlight the role of the cooperation between the business and industry sector and the TVET in order to allow young people and adults to start up green businesses or to join existing green projects. A three-year study performed on one thousand social and environmental small, micro and medium-sized enterprises (SMMEs) in developing countries showed that one of the most significant barriers to social and environmental enterprise sector success is the shortage of skills at the grassroot level, and carrying out their own training is a significant investment for these enterprises (Creech et al., 2014) . The same researcher argues for additional efforts to be made in non-formal and informal TVET to facilitate transition to green growth. Entrepreneurship training and green business coaching are equally important, by reviewing current employment training programmes with respect to new, more environmentally friendly technologies and production processes. As a corollary, the provision of specific programmes for SMMEs may improve their own capacity to deliver a range of training and skills development on the ground.
The main outcome targeted when promoting ESD in TVET is that national TVET systems recognize the need for change to support greener economic development. Several academic studies outline the importance of re-directing technical education towards SD, with some examples of good practices in the field, generally focused on a specific country or on particular educational sector. The aim of our study is to provide a global picture of various examples to illustrate good practices in different countries and educational sectors, without being exhaustive due to their number and sometimes to their lack of publicity.
METHODS OF THE RESEARCH
In order to find relevant examples of good practices in the field of SD-oriented TVET, the main method performed is the document analysis. Initially, several documents were collected, based on the presence of one of the following key themes: SD, ESD, TVET. The document research was conducted in English and Romanian, within the time framework corresponding to the DESD (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) . Online research was made with the help of scientific database searching engines EBSCO and Anelis, and Google for non academic papers. This first step resulted in the collection of reports, academic articles, work documents and laws and regulations.
Secondly, examples of good practices in the field were identified and organized based on the definition of the different types of Education provided by UNESCO in their DESD Final Report: formal, informal, non-formal education, technical and vocational education and training (TVET). Considering that TVET encompasses all forms of education transversally, we chose to present different useful TVET initiatives across the world in two main categories: formal and out-of-formal. The formal education analysis was conducted according to the four pillars of the operational TVET for SD scheme, proposed by academic researchers (Gu et al., 2011) . Our work deliberately excluded examples linked to Higher Education Institutions (HEI), considering its particularities and the variety of practices worldwide.
At this stage, operationalizing the concept of "good practice" was possible based on two parameters: 1)what the academic authors considered to be a "good practice" in the field; 2)considering it as a method or technique that has shown good results or superior to those achieved with other means. The analysis of documents was complemented by a case study of Sibiu County, Romania. Data were collected by interviewing the Chief Education Inspector of the Sibiu County, who provided us with a list of extracurricular activities in the county for the two past years. The analysis of these activities allowed us to find several examples of good initiatives at a school level, which were studied according to their SDcontent, following the UNECE criteria guide (Government of Romania, 2011). The two methods combined resulted in a mapping of illustrative good practices in SD TVET, with examples both at an international level, and at a local, school level. Consequently, our study does not provide an exhaustive review of good practices, but rather provides selective examples of good practices within several types of education.
RESULTS AND DISCUSSION
TVET is the educational answer to the necessity of linking instruction and business. Our study highlights the major determinants for incorporating SD in TVET, such as the need of business and industry for technical education and low carbon design and production, fullcost accountancy and sustainability reporting. TVET occurs in all forms of education, from formal to out-of-formal and adult lifelong learning. We have organized accordingly the various examples of good initiatives concerning the inclusion of the SD principles into TVET practices.
Formal Education
An operational model for formal SD-TVET designed by Swedish researchers includes the following four pillars: curriculum that supports sustainable development attainments in knowledge, skills and attitudes; pedagogy; partnerships with stakeholders in business and community; and sustainability in operations and management of the TVET facility itself. **Curriculum and Pedagogy As far as the curriculum and pedagogy are concerned, they are presented in a different form in a whole-schools' guide for sustainable development in a guide of the Comenius-SEED network (Breitling et al., 2005) . According to this guide, the curricular content and the pedagogy represent important criteria for evaluating ESD practices in schools ("Learning and Teaching Quality Criteria"). Recent research (Costache and Dumitrascu, 2015) points out the various criteria available for assessing the adoption of the ESD principles from the curricular and teaching methods point of view by schools and National Education systems. Most of the countries give schools a certain degree of autonomy for the choice of their curricular content; in Romania, for instance, the National Education Law (2011) allows school boards to decide the content of 20% of the curriculum (optional), the rest of 80% being mandatory and common to all schools.
In the case of TVET, curriculum enables pupils to acquire not only technical content and competences, but also skills and attitudes, presented by researchers as "transversal skills" (Brown, 1994) . These transversal competences are classified by the UNECE in the following categories: learning to learn, learning to do, learning to be, learning to live and work together. As several researchers point out (Lotz-Sisitka and Raven, 2008), the technical "green skills" (sustainable design, green building, renewable energy, low carbon management, etc) are important for implementing SD through TVET, but transversal social and economic aspects of sustainability must not be neglected.
As far as the learning and teaching criteria for including SD in TVET are concerned, the efforts are different depending on the countries. Finland reported the incorporation of SD into all 52 vocational qualifications, as one of the key components of lifelong learning. Similarly, Kenya is reforming its vocational polytechnic schools' curriculum to develop skills training that supports sustainable livelihoods (Dubois et al., 2010) .
Several relevant examples of technical education for SD in extracurricular activities can be found in the activities organized by local schools in Romania, during the "Different Week School". These activities, at the initiative of school boards, allow pupils to apply technical theoretical concepts from physics, chemistry and biology, in practical activities in the field: nature observation (Volosciuc et al., 2010 ) is followed by discussions on different recycling options and laboratory work (water quality and chemical composition analysis, soil analysis, etc). These activities are relevant both from the TVET-ESD-content point of view, and from the innovative teaching methods aspect. As far as their content is concerned, it is explicitly related to ESD, essentially to its environment aspect; soil, water pollution, waste collection, recycling issues are directly approached. Different methods are used to carry out these projects, some of them promoted by ESD: experiential and cooperative learning, applying learning in a variety of life-wide contexts. According to a recent study (Costache and Dumitrascu, 2015) , the analysis of these activities from the Ecoschool criteria's point of view reveals that most of the projects presented match all three categories of criteria. **Sustainability in TVET operations and management, Educational partnerships These sustainability criteria are also present in the Comenius-SEED network guide for wholeinstitution approach, under the name of "School strategy and organization criteria" and "School external relations criteria" (Breitling et al., 2005) . Regarding the sustainable TVET management, many countries are facing increasing costs for re-tooling training facilities to reorient TVET towards SD; thus, the investment effort in equipment and materials required for training in new technologies and more sustainable vocations can be significant: changing chemicals, using sustainably produced and certified wood, installing equipment for training in solar and wind technologies. These efforts can be assumed only by developed countries, therefore allowing them to meet more quickly the demand for green and sustainable technologies and services.
The educational partnerships for SD-TVET are multiple and may be illustrated by various examples. A capacity building example for TVET is the creation of the Duurzaam MBO Network in the Netherlands, in order to support TVET organizations, schools and teachers to integrate ESD as a whole-school approach through workshops, awards programmes, and enhanced cooperation in regional coalitions of schools, businesses and local government. The important of the link between curricular design and the needs of the private sector as a Stakeholder is suggested by the German experience (Pavlova, 2007) : a large percentage of Germany's building stock was built before 1949 and was highly energy inefficient, therefore presenting both a challenge and a business opportunity. As a result, "sustainable development education for every apprentice, trainer, expert and company member" became mandatory in the curriculum of the Vocational Training Institute of the Construction Industry. Conventionally, it is now compulsory for all in the industry to learn how to identify, source and install new, more efficient materials to save energy.
These examples illustrate how all actors -government, industry and TVET educators -can conclude partnerships to reorient the curriculum relevant to specific industry sectors. As a consequence, these partnerships may be the key in advancing knowledge and skills into the TVET curriculum and workplace training for green jobs.
Non-formal and Informal Education
Learning outside the formal education sector is an area of growing importance, with particular reference to its relationship to capacity-building for sustainable livelihoods in the informal economy. Recent research (Langer, 2013) estimated that the informal sector is responsible for producing 50% of GNP worldwide and for more than half of all jobs (as much as 80% in some regions) in the non-agricultural sector (Jutting and de Laiglesia, 2009) .
Several useful initiatives illustrate the understanding of the SD-TVET importance by informal actors: the Mokattam Recycling School in Cairo provides non-formal learning for out-of-the-school youth; this recycling centre combines technical skills for recycling with studies in literacy, numeracy, recreation, health and industrial safety (Baraka, 2012) . The recycling containers are transformed into granulated plastic, which allows, when sold, young people to be paid for the collected plastic. Similarly, Columbia established a vocational training programme (UNESCO, 2014) to promote productive projects ranging from agribusiness to services and industry, called the Rural Youth Entrepreneurs. The beneficiaries of this programme are the rural unemployed people aged 16 to 25, with a particular focus on vulnerable groups. Between 2003 and 2009, the programme supported more than 257000 young people, with a higher probability of participants starting their own business compared with a control group non involved in the programme. Another relevant example that illustrates the incorporation of SD into TVET outside the formal education is provided by the Tostan NGO project "Solar Power!" in Africa (UNESCO, 2014) . The aim of the project was to empower rural women to attend the Barefoot College, where they completed a training programme in solar electricity engineering. These women then returned training other women from close rural communities in solar engineering, thus spreading the impact of the programme and providing each engineer with a means of income. 452 solar panels were installed thanks to this project in 9 villages of Senegal.
In order to illustrate the technical learning in natural environment, Vietnam and Spain provide good examples, with their Man and Biosphere Programme as Learning Laboratory, and, respectively, Urdaibai Biosphere Reserve, that involved 13 schools in Spain. Likewise, a programme led by a NGO, WWF, "The Lake Victoria Catchment Environmental Education Programme", is raising awareness and understanding on the conservation of freshwater ecosystems.
Another example that is worth mentioning for TVET adult learning and practice comes from Africa and is called the "Namib Desert Environmental Education Trust" (NaDEET). Launched in 2010, the program helps adults learn to use solar ovens for cooking, thus avoiding wood burning (Shigwedha, 2012) . A total of 200 community members have been trained this way.
CONCLUSIONS
The increasing awareness and experience regarding ESD allowed the emergence of positive initiatives and practices in the specific field of TVET. These actions were performed by multi stakeholders associations, with the public, private and civil society actors coming together to introduce a Sustainable dimension into TVET. Progress is recorded not only in formal education, but also in different forms of learning outside the formal system, often with the help of NGOs. The examples presented in our study are illustrative for various situations and forms of learning; nevertheless it is difficult to have a global picture of the progress accomplished in all countries, since not all of them responded to the UNESCO questionnaires with specific examples. Moreover, positive situations and initiatives in certain countries cannot be generalized, and the projects are often limited because of geographical boundaries, narrow categories of beneficiaries they address, etc. Furthermore, as far as the beneficiaries of lifelong adult education are concerned, academic studies admit that the "Matthews effect"(UNESCO-UIL, 2010b) may reduce the efficiency of educational programmes: according to this paradigm, those who are already well educated are more likely to participate in adult and continuing education than those who are most in need for further skills and competences.
Lastly, investment and action on public awareness rising is not only a matter for governments to address, but also a business issue for the customers of the private sector. As UNESCO point out, consumers must be guided through technical education campaigns in choosing green energy options, housing options, household goods and environmentally and socially responsible services in order to foster greener economies globally.
